[Abstract] This is a protocol for precise measurement of chlorophyll a and total carotenoid concentrations in cyanobacteria cells. Cellular chlorophyll concentration is one of the central physiological parameters, routinely followed in many research areas ranging from stress physiology to biotechnology. Carotenoids concentration is often related to cellular stress level; combined pigments assessment provides useful insight into cellular physiological state. The current protocol was established to minimize time and equipment requirements for the routine pigments analysis. It is important to note that this protocol is suitable only for cyanobacteria containing chlorophyll a, and is not designed for species containing other chlorophyll molecules.
2. Harvest 1 ml of cyanobacterial culture suspension (Note 2).
3. Centrifuge cells at 15,000 x g at laboratory temperature for 7 min and thoroughly discard supernatant. If necessary repeat the centrifugation (Note 3).
4. Add 1 ml of methanol, precooled to +4 °C.
5. Homogenize the sample by mixing (Silamat S6, 2 sec), vortexing (2,000 rpm, 4 sec), or by gentle pipetting up and down.
6. Cover the samples with aluminum foil. Incubate at +4 °C for 20 min in order to extract the pigments from the cells (Note 4).
7. Centrifuge at 15,000 x g, +4 °C for 7 min and visually check pellet; it should be ranging between bluish and purple ( Figure 1 ) with no green color. If the pellet is green, repeat steps 5-6.
8. Calibrate spectrophotometer using methanol as blank. 3. If some supernatant remains in the tube after the first centrifugation, the extraction will not take place in pure methanol and the pigment concentrations will not be measured properly.
4. The pigment extraction time can be prolonged up to 2 hours with no significant pigment degradation.
5. The final absorbance at each wavelength should be in linear absorbance range.
For spectrophotometer UV-2600 (Shimadzu) this linear absorbance range is 0.01 -2.5.
If necessary, dilute the sample with methanol to fit in the spectrophotometer linear absorbance range.
In case of using different volumes of cyanobacteria samples and/or methanol than 1 ml, the final pigment concentration should be calculated according to following equation:
Pigment concentration in sample = measured pigment concentration × volume of methanol (ml) volume of sample (ml)
